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Description 

Field of the Invention 

[0001] This invention relates generally to antennas 
and more particularly relates to patch antennas. 

Background of the Invention 

[0002] In order to achieve optimum, linear polarised 
patterns from an axial ly symmetric reflector or for an off- 
set reflector, ideal field intensities and polarisation at a 
focal plane of the reflector are generated. Ideal focal 
plane field intensities and polarisation are commonly 
generated using a scalar feed corrugated horn. One 
such horn is shown in US Patent 4,349,827, entitled 
"Parabolic antenna with horn feed array" to Bixler et al. 
Horns are designed to provide ideal focal plane field in- 
tensities and polarisation. Unfortunately, horns are 
fixed, three-dimensional structures thereby increasing 
antenna fragility and size. 

[0003] Further, the use of a scalar feed horn for trans- 
mission requires a solid state power amplifier (SSPA) 
incorporating a power combiner at an output of parallel 
amplifiers. The combiner enables power delivery to the 
horn. A typical loss in the output combiner is 1 .5 dB for 
a 14GHz signal - or, 6 W for a 20 W feed. 
[0004] It was proposed by K. Woo, in an article entitled 
"Array-fed reflector antenna design and applications", 
Second International Conference on Antennas and 
Propagation, 13-16 April 1981, Part 1: Antennas, pp. 
209-21 3, and by A. W. Rudge, in an article entitled "Cur- 
rent trends in antenna technology and prospects for the 
next decade", IEEE Antennas and Propagation Society 
Newsletter, Vol. 25, No. 6, December 1 983, pp. 5-1 2, to 
use an active feed comprising parallel amplifiers feeding 
a rectangular array of equally spaced radiating elements 
to generate a signal having a same focal plane field pat- 
tern as a scalar feed; the loss is typically 0.5 dB. The 
lower amount of loss allows a similar number of ampli- 
fiers to provide more power than a same number of am- 
plifiers driving a scalar feed horn, or allows elimination 
of one or more parallel amplifiers resulting in a same 
output power. The assembly of an active feed having an 
array of equally spaced radiating elements is less costly 
than that of a solid state power amplifier. 
[0005] The benefits of the proposed designs are sig- 
nificant but, unfortunately, it is near impossible to match 
ideal focal plane field intensities and polarisation using 
the proposed active feed. Invariably, side lobes and oth- 
er aberrations in the feed signal occur. Further, a 
number of amplifiers having different amplifications are 
necessary for such an active feed. 

Object of the Invention 

[0006] It is an object of this invention to provide an 
active feed array for a reflector antenna. 
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[0007] It is also an object of this invention to provide 
a method of design ing an active feed array for a reflector 
antenna. 

5 Summary of the Invention 

[0008] In accordance with the invention there is pro- 
vided a feed for a reflector antenna comprising a reflec- 
tor, the feed comprising: 

a) a substrate; 

b) a plurality of radiating elements each comprising 
at least a radiator, the radiators forming a first radi- 
ator disposed on the substrate for performing one 
of radiating a first signal toward the reflector and re- 
ceiving a first signal from the reflector, and a group 
of radiators disposed on the substrate along a sub- 
stantially closed curved path, each radiator within 
the group for performing one of radiating second 
signals toward the reflector and receiving second 
signals from the reflector; 

wherein the radiating elements are irregularly 
spaced on the substrate and the first signal and the sec- 
ond signals are for substantially combining to produce 
a signal. 

[0009] In an embodiment the irregularly spaced radi- 
ating elements preclude formation of a regularly spaced 
rectangular array through placement of zero or more fur- 
ther radiating elements wherein a regularly spaced rec- 
tangular array is an array of radiating elements centred 
at each crossing of equally spaced orthogonal lines 
forming a grid, and precludes formation of a regularly 
spaced circular array through placement of zero or more 
further radiating elements wherein a regularly spaced 
rectangular array is an array of radiating elements cen- 
tred at each crossing of equally spaced concentric cir- 
cles and lines passing through a centre of curvature of 
the circles and spaced from adjacent lines by equal an- 
gles. 

[0010] In an embodiment the irregularly spaced radi- 
ating elements preclude formation of a regularly spaced 
rectangular array through placement of zero or more fur- 
ther radiating elements wherein a regularly spaced ar- 
ray is an array of radiating elements located at each 
crossing of equally spaced orthogonal lines forming a 
grid. 

[001 1 ] In an embodiment the irregularly spaced radi- 
ating element placements precludes formation of a reg- 
ularly spaced circular array through placement of zero 
or more further radiating elements wherein a regularly 
spaced array is an array of radiating elements centred 
at each crossing of equally spaced concentric circles 
and lines passing through a centre of curvature of the 
circles and spaced from adjacent lines by equal angles. 
[0012] In accordance with the invention there is pro- 
vided a reflector antenna comprising 
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a reflector; 

a feed having a phase centre disposed substantially 
at a focal point of the reflector and directed thereto, 
the feed comprising: 

b) an array of irregularly spaced radiating ele- 
ments each comprising a radiator arranged 
along at least a path about at least a central 
radiator proximate the phase centre, each radi- 
ator within a path for performing one of receiv- 
ing a signal from the reflector and radiating a 
signal toward the reflector; 

wherein the signals are for combining to form a feed 
signal. 

[0013] In accordance with the invention there is pro- 
vided a method of designing a feed for a reflector an- 
tenna comprising the steps of: 

providing desired field distribution and polarisation; 
dividing the desired field into a plurality of compo- 
nent fields; and, 

for each component field, determining radiator lo- 
cations for a group of radiators and a signal strength 
for radiating from each radiator in the group of radi- 
ators to substantially produce the associated com- 
ponent field at the reflector 

wherein a combination of component fields at the reflec- 
tor results substantially in the desired field distribution 
and polarisation. 

Brief Description of the Drawings 

[0014] Exemplary embodiments of the invention will 
now be described in conjunction with the attached draw- 
ings, in which: 

Fig. 1 is a simplified flow diagram of a method of 
designing an antenna feed array according to the 
invention; 

Fig. 2 is a graph of a sample ideal field distribution 
in a focal plane; 

Fig. 2b is a table of distances within the focal plane 
for predetermined normalised intensities; 
Fig. 3a is a simplified diagram of a populated regular 
array of microstrip patches; 
Fig. 3b is a simplified diagram of a depopulated ar- 
ray of regularly spaced microstrip patches; 
Fig. 3c is a simplified diagram of an array of irregu- 
larly spaced microstrip patches; 
Fig. 3d is a simplified diagram of an array of irreg- 
ularly spaced microstrip patches with a regularly 
spaced grid aligned therewith; 
Fig. 3e is a simplified diagram of a circular array of 
regularly spaced microstrip patches; 
Fig. 4 is a diagram of a location geometry for radi- 
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ating elements according to an embodiment of the 
invention; 

Fig. 5 is a table of distances and amplitude weight- 
ing for a patch array feed at 1 4.25 GHz and acced- 
ing to the invention; 

Fig. 6 is a table of pattern sensitivity to phase error 
for a patch array feed 14.25 GHz and according to 
the invention; 

Fig. 7 is an exploded view of a slot fed microstrip 
patch; 

Fig. 8 is a simplified diagram of a feed array accord- 
ing to the invention for operation in a transmitter, a 
receiver, or a transceiver; 

Fig. 9 is a simplified diagram of a patch array feed 
according to the invention for operation in a trans- 
mitter, a receiver, or a transceiver wherein each 
patch operates as both a transmitter and receiver; 
Fig. 10 is a simplified diagram of a feed array ac- 
cording to the invention for operation in a transmit- 
ter, a receiver, or a transceiver; 
Fig. 11 is a simplified diagram of a feed array ac- 
cording to the invention for operation in a transmit- 
ter, a receiver, or a transceiver; 
Fig. 12 is a simplified diagram of a feed array ac- 
cording to the invention for operation in a transmit- 
ter, a receiver, or a transceiver; and, 
Fig. 13a-13z, 13aa-13zz, and 13aaa are a plurality 
of diagrams showing simulation results for the 
present invention. 

Detailed Description of the Invention 

[0015] When using an axially symmetric reflector or 
an offset reflector, a field having known field distribution 
and provided at a focal plane of the reflector results in 
a substantially efficient reflector antenna. Other fields, 
when provided, result in less efficient operation of the 
antenna. As was indicated, the field distribution is 
known; however, for each reflector geometry, wave 
length, etc. a different field distribution is optimal. Using 
a single signal from an amplifier or combined signals 
from a plurality of amplifiers as a feed to the reflector, 
does not produce the known field. Therefore, prior art 
implementations rely on a horn to guide the amplified 
signal to the reflector in accordance with the desired 
field distribution and polarisation. 
[001 6] When analysing ideal focal plane field intensi- 
ties and polarisation for an offset reflector, it is common 
that a symmetric signal results. Though this is common, 
the invention described herein is applicable to asymmet- 
ric ideal focal plane field intensities and polarisation. 
[0017] A main aspect of the invention is a method us- 
ing a limited number of antenna elements of any form 
arranged on a flat plane for replicating a desired focal 
plane field. This said, the arrangement is selected to ac- 
commodate the antenna elements, a predetermined 
field distribution, and predetermined polarity. A number 
of antenna elements and signals provided thereto are 
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also selected in dependence upon the specific field dis- 
tribution. 

[0018] Referring to Fig. 1 , a simplified flow diagram of 
a method according to the invention is shown. A geom- 
etry of a reflector is provided. A substantially optimal 
field distribution in the focal region and corresponding 
to the reflector geometry is determined. For an offset 
reflector, the substantially optimal field distribution is 
calculated as: 

E x 2J,{u) 4 Q Q J 2 (u) 

— - — + - tan — — cosdu 
E Q u i 2 u Y2 

-J- tan -~ — — sin4> 2 
E Q 'x 2 u Y2 

— J COS^ 

E Q x u 

where J, and J 2 are the first and second order Bes- 
sel Functions; 

u is the normalised distance on the focal plane from 
the focus 



2(cose o + cose m ) 
T " (1 + cose o )sin 8 m 

(j> 2 is a polar co-ordinate on the focal plane with re- 
spect to the axis of symmetry of the offset reflector; 
r 2 is the distance on the focal plane from the focus; 
0 o is the offset angle of the offset reflector; and, 
G m is the flare angle of the offset reflector. 
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[0020] As each opposing edge of a patch receives a 
same signal for radiating, the edges 1 and 2 are located 
proximate each other and the opposing edges 3 and 6 
are located at a location an amplitude of substantially 

5 half the central amplitude. When this is not the case, as 
may occur when circularly polarised radiation is re- 
quired, the feed will be less than optimal. In orderto cor- 
rect for this error, it is possible to reduce efficiency by 
moving the feed centre from the focal point of the reflec- 

10 tor to a location wherein the feed distribution is appro- 
priate. 

[0021] There are several variables in the feed design 
process according to the invention. Radiating element 
locations on a substrate are not fixed, and radiated pow- 
15 ers for each radiating element are not fixed. Therefore, 
in a preferred embodiment of the invention, radiated 
powers are fixed at convenient levels. Described herein 
is the geometric progression of radiated power 0.25, 0.5, 
0.75, 1 . Optionally, other power weights are used. 
20 [0022] With the power weights fixed, the remaining 
variables are solved; patch geometry and radiator loca- 
tion are determined. Once the radiator locations and 
consequently locations of radiating elements in the form 
of patches are determined, the patches are sized to fit 
25 within assigned locations such that, when necessary, 
the radiators are located as determined. Sizing of micro- 
strip patches is well known in the art of microstrip patch 
designs. e r is selected to allow patch sizes small enough 
to be placed at the determined locations without over- 
do lapping. 

[0023] The patches and associated amplifiers are 
then assembled to form an array feed for the reflector 
antenna. The feed is placed within the focal plane of the 
reflector. Essentially, the phase centre of the feed is lo- 
ss cated at the focal point of the reflector. When used in a 
transmitting mode, the feed transmits a signal received 
from the amplifiers toward the reflector; when used in a 
receiving mode the feed provides a received signal to 
the amplifiers. Altering the placement of the feed reduc- 
40 es its efficiency. 
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[0019] Referring to Fig. 2, a normalised field distribu- 
tion in a focal plane of an offset parabolic reflector hav- 
ing x = 2 is shown. Design of the array geometry for the 
active feed comprises the steps of locating and orienting 
radiators in the form of radiating edges of radiating ele- 
ments in the form of rectangular patches on a focal plane 
of the offset reflector such that power densities and po- 
larisation at those locations replicate that of an ideal 
feed. Power weighting over this sample focal plane is 
achieved by using some amplifiers to feed individual 
patches and some amplifiers to feed two or more patch- 
es. Further power weighting is achieved by closely po- 
sitioning some radiators in the form of patch edges so 
that the powers radiated by their adjoining edges com- 
bine. As such, power weights of 0.25, 0.5, 0.75, and 1 .0 
are achievable corresponding to field intensity weights 
of 0.5, 0.707, 0.866, and 1. 



Example 

[0024] The design of an active feed for a commercial 
45 Ku band offset reflector having an offset angle and a 
flare angle of 38 degrees is presented as an example. 
The reflector has a x of 2.88. Using the above equations, 
normalised distance u, and corresponding un-normal- 
ised distance r2 for a provided frequency of 14.25 GHz, 
so for the above normalised intensities are shown in a table 
presented in Fig. 2b. 

[0025] Microstrip patch arrays are well known. Typi- 
cally, patch arrays are arranged in rectangular arrays 
with patch centres located at crossings of equally 
55 spaced parallel and perpendicular lines defining a grid. 
In many microstrip patch applications, a rectangular reg- 
ularly spaced array is used during design and those el- 
ements transmitting and receiving substantially no sig- 
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nal are not included in the final array. Such an array ap- 
pears irregularly spaced, but in fact, is regularly spaced 
with some patches absent from the array. Similarly, cir- 
cular arrays wherein patch centres are located at a 
crossing of concentric circles and lines passing through 
a central location and having equal angles between 
each pair of adjacent lines are known. 
[0026] Irregularly spaced arrays often appear similar 
to regularly spaced arrays having some patches re- 
moved. Referring to Fig. 3a, a regularly spaced array of 
radiating elements in the form of microstrip patches is 
shown. Arrays having similar geometries with varying 
scales are well known. A grid 30 having regular spacing 
in both vertical and horizontal directions is shown. Cen- 
tred on grid intersections are radiating elements in the 
form of microstrip patches 31 . The patch locations are 
uniformly distributed on the grid 30 and the patch dimen- 
sions are uniform. 

[0027] Referring to Fig. 3b, a depopulated regular ar- 
ray of radiating elements is shown. The microstrip 
patches 31 fall at intersections of the grid 30. The re- 
moval of patches due to non use or to reduce cost is 
known. In applications where unused patches are re- 
moved, a sparse patch array such as that of Fig. 3b re- 
sults; however, such an array is a regular array. 
[0028] Referring to Fig. 3c, an irregular array of micro- 
strip patches 30 is shown. A patch 30a is shifted 1/5 of 
dX and another patch is shifted 1/5 of dX in another di- 
rection. As shown in Fig. 3d, a grid 30d having intersec- 
tions at the centre of each radiating element 30 is too 
close spaced to allow for regular population of the grid. 
Placing a microstrip patch 30 at every grid intersection 
results in patch overlap which results in a substantially 
single large patch. 

[0029] Referring to Fig. 3e, a regularly spaced circular 
array of microstrip patches 30 is shown. The array is 
formed of a grid 30e comprising equally spaced concen- 
tric circles and a plurality of straight lines passing 
through a centre of curvature of the circles and having 
an equal angle between adjacent lines. Radiating ele- 
ments in the form of microstrip patches 30 are centred 
on the grid intersections. As is evident to those of skill 
in the art, moving a patch location less than a patch 
width from a grid intersection results in patch placement 
such that equally spaced concentric circles and lines 
passing through a centre of curvature of the circles and 
having an equal angle between adjacent lines can no 
longer support a radiating element placed at every grid 
intersection without overlap. Other patch relocation may 
result in similar irregular grids. In this specification and 
the claims the terms irregular, irregular array, and irreg- 
ular spacing are used having meanings consistent with 
the aforementioned meaning of irregular as explained 
with reference to Figs. 3a to 3e. 
[0030] Referring to Fig. 4, an array geometry deter- 
mined in dependence upon the normalised intensities 
including amplitude weights is shown. The array geom- 
etry is determined such that signals radiated from each 



radiator combine to form substantially the determined 
field distribution. The array geometry shown has radiat- 
ing elements in the form of microstrip patches with radi- 
ators in the form of patch edges falling on the focal plane 
s at predetermined locations associated with the above 
field intensities. 

[0031] The array geometry shown is not a regularly 
spaced rectangular array; each patch location is select- 
ed to provide a portion of the desired ideal field distribu- 

10 tion. A quick measurement between patch centres es- 
tablishes that they are not equidistant and that the space 
therebetween is insufficient to allow placement of further 
similar patches. The central two patches labelled 3/1 
and 2/6 each radiate two signals. 1 and 2 radiate a signal 

15 corresponding to the uppermost ring. 3, 6, 8/7, and 4/5 
radiate a signal corresponding to the next ring, etc. Due 
to the symmetric nature of the ideal field distribution 
shown in Fig. 2, 1 and 2 receive a same signal from an 
amplification circuit; 3,6,8/7, and 4/5 also receive a 

20 same signal. The proximity of radiators 1 and 2 allows 
signals radiated therefrom to substantially sum. There- 
fore, radiators 1 and 2 provide a substantially single sig- 
nal having an amplitude of twice that radiated by the ring 
of radiators 3,6,8/7, and 4/5. As a summation of radiated 

25 signals occurs at the reflector, amplification for each 
patch is less than the amplification required for a horn 
fed reflector where ail energy is directed through the 
horn. The use of multiple amplifiers of lower amplifica- 
tion reduces overall system cost. 

30 [0032] The use of the term ring in the specification re- 
fers to a closed path. Examples of rings are ellipses, cir- 
cles, or irregular shapes. It is evident to those of skill in 
the art that ring geometry varies in dependence upon 
reflector geometry. Of note is that all radiators in the form 

35 of patch edges within a group are parallel to provide a 
predetermined polarity. When polarity is unimportant 
this need not be so. Each radiating element in the form 
of an edge is located such that the centre of the radiating 
element falls on a point on the ring. 

40 [0033] For use with circularly polarised signals, patch 
dimensions are significant. In order to ensure correct 
patch geometry, a suitable reflector is selected. Alterna- 
tively, a feed located in a less than optimal location is 
employed or a filter or reflector is used to circularly po- 

45 larise a signal radiated in accordance with the invention. 
[0034] In use, the radiated signals from radiators in 
the form of microstrip patch edges 1 and 2 are summed 
substantially at a centre of a desired field distribution. 
Of course, when non-symmetric field distributions are 

50 desired, the summation may not occur at a central loca- 
tion. The summing of the radiated signals results in an 
equivalent signal having twice the amplitude of each ra- 
diated signal. When 3,6,8/7, and 4/5 also receive a 
same signal, this amounts to half the amplitude of the 

55 substantially centre amplitude. Referring to Fig. 2, the 
centre amplitude is considerably higher than peripheral 
amplitudes. It is, therefore, possible according to the in- 
vention to locate the radiators 3,6,8/7, and 4/5 such that 
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radiated signals when summed with those radiated from 
the two central radiating elements, results in a field dis- 
tribution substantially similar to that of Fig. 2. It will be 
apparent to those of skill in the art, that more cross sec- 
tions reduces error and reduces an occurrence of side 
lobes. 

[0035] Referring to Fig. 4, a further group of radiating 
elements is disposed around the group of radiating ele- 
ments 3,6,8/7, and 4/5 to radiate a further signal. The 
signal provided to these radiating elements is ft the am- 
plitude of that provided to the radiating elements de- 
scribed heretofore. Again, the location of the radiating 
elements is selected to radiate signals that sum with 
those signals radiated by the other elements in order to 
better approximate the desired field distribution. It 
should be evident to those of skill in the art that radiating 
element placement is significant and that an efficient 
regularly spaced array of radiating patches results in 
significant complexity of the amplifiers and also results 
in considerable side lobes. 

[0036] Once a geometry is determined for the radiat- 
ing element placement, an amplitude weighting or am- 
plification amount is determined for each radiating ele- 
ment. Using a geometry as shown in Fig. 4, a plurality 
of patches is associated with a predetermined amplifi- 
cation amount. These amounts correspond to integral 
levels of amplification such as 2, 1 , and 14. Deter- 
mined microstrip patch locations and amplitude weights 
therefor are shown in the table of Fig. 5. 
[0037] Once the general design criteria are estab- 
lished, the patches or other radiating elements are de- 
signed to meet the design criteria. In order to size indi- 
vidual patches to achieve the determined locations for 
patch edges, a substrate having e r = 6.15 and h = 
0.635mm was selected. Sizing of other forms of radiat- 
ing elements is known in the art. 
[0038] The resulting design of this example was sim- 
ulated to allow comparison between the desired field 
distribution, a field distribution provided using currently 
available feed horns, and the field distribution using an 
antenna according to the invention. The simulation was 
performed using ARPS® tool from Farfield® Inc. The 
patterns were determined in 1 0 degree cuts from 0 de- 
grees for 1 4 GHz, 1 4.25 GHz, and 1 4.5 GHz. Some sim- 
ulation results are provided in Fig. 13a-13z, 13aa-13zz, 
and 13aaa. Of note are the following results: the pat- 
terns show excellent axial symmetry; the patterns be- 
have substantially similarly to the patterns of a feed 
horn; phase errors as large as 6 degrees had minimal 
effects on beam peak locations or beam widths. This 
final observation is evident from results shown in a table 
of Fig. 6. 

[0039] In the above example, slot fed microstrip patch 
antenna elements were employed. According to the in- 
vention other radiating elements such as slot fed dielec- 
tric resonators, dipoles, slots, etc. are also suitable ra- 
diating elements for use in the invention. Further, other 
feeds such as probe feeds are suitable feeds for the ra- 



diating elements. When a radiator in the form of a slot 
is used, half of radiation emitted is lost as a slot radiates 
in two opposing directions. Preferably, a lens is used to 
direct energy one of above and below a substrate in 

5 which the slots are located. The direction of the energy 
is selected to direct the energy toward the reflector. Al- 
ternatively, a loss of substantially 50% occurs. 
[0040] In general, the microstrip patch with a slot feed 
was selected due to its ease of manufacture and low 

10 cost. Further, microstrip patch geometry is easily alter- 
able by varying the material used for the substrate and 
the patch dimensions. For a slot fed microstrip patch ra- 
diating element, a multi layer configuration was used. 
Such a patch configuration is shown in Fig. 7. A thin lay- 

15 er of glue is disposed between a feed layer comprising 
a feed slot and a microstrip feed and the antenna layer 
comprising a substrate and a microstrip patch. Dimen- 
sions for the microstrip patch employed are shown in 
Fig. 7. 

20 [0041] The antenna feed described in the above ex- 
ample was manufactured and tested. The results were 
in accordance with the simulation results and some of 
those results are presented in Appendix B, Though the 
above example describes a transmit antenna, the meth- 
25 od according to the invention and the antenna feed de- 
scribed herein is also applicable to a receive antenna 
element or to a transmit/receive antenna element. 
[0042] The present invention comprises a method of 
defining the number and placement of antenna ele- 
30 ments for a particular form of replicating a desired focal 
plane field. The method results in a design for a sparsely 
populated array of feed elements utilising very coarse 
amplitude weightings such that the desired field inten- 
sities and polarisation produced by the radiators on a 
35 focal plane of a reflector achieve a desired radiation pat- 
tern. In an embodiment, the method comprises the steps 
of: 

a) Placing two radiators close together, but not con- 
40 nected, at a focal point of the reflector in order to 
establish two closely spaced sampling points each 
having a normalised power density of 1 , and a com- 
bined normalised power density of 2; 

45 b) Placing a first group in a ring of typically 6 radia- 
tors around the two focal point radiators, each radi- 
ator having a normalised power density of 1, and 
positioned on the focal plane at locations where the 
theoretical normalised power density should be 1/2 
so that of the focal point and oriented to provide the 
theoretical polarisation of the focal plane; and, 

c) Placing a second group in a ring of typically 10 
radiators around the previous ring, each having a 
55 normalised power density of 1/2, and positioned on 
the focal plane at locations where the theoretical 
normalised power density should be 1/4 that of the 
focal point and oriented to provide the theoretical 
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polarisation of the focal plane. 

Though the first and second groups are disposed in 
rings, the rings need not be symmetrical or circular in 
nature. Ring geometry is determined in dependence up- 5 
on the desired field distribution and polarisation. 
[0043] Using the array geometry set out according to 
the present embodiment, each of the two focal point ra- 
diators, the 6 inner ring radiators and 4 pairs of the 8 
outer ring radiators are driven with identical power am- io 
plifiers for transmit applications; and are equally com- 
bined prior to provision to a low noise amplifier (or con- 
nected to identical low noise amplifiers before being 
equally combined) for receive applications. 
[0044] Other numbers of focal point radiators, num- '5 
bers of inner ring radiators, numbers of outer ring radi- 
ators, and any number of rings employed and config- 
ured for use according to the invention fall within the 
scope of the invention. 

[0045] Forouter rings, it is evident that some radiators 20 
in the form of patch edges are not located according to 
the invention. This is a limitation of using patches. As a 
patch radiates a same signal from opposing edges, out- 
er rings falling on a patch edge, are affected by the other 
patch edge. The effects result in some error; according 25 
to experimental results, the error is acceptable. 
[0046] A preferred embodiment of the method for 
achieving an ideal focal plane field for a parabolic re- 
flector utilising microstrip patch radiating elements has 
been demonstrated. This embodiment of the focal plane 30 
feed is shown in Fig. 4 where radiators in the form of 
radiating edges 1 and 2 provide the focal point pair of 
elements, radiators in the form of radiating edges 3 
through 8 provide the inner ring, and radiators in the 
form of radiating edges 9 through 18 provide the outer 35 
ring. Radiators in the form of radiating edges 1 9 through 
24 are superfluous, but are supportive in providing the 
desired focal plane field. In this embodiment, the micro- 
strip dielectric constant is chosen such that radiating 
edges 3 and 6 are located at predetermined locations. *o 
[0047] In a further embodiment, receive capability is 
integrated with a transmit feed array through several 
methods. A receive (Rx) array is designed in a similar 
manner to that of the transmit (Tx) array. The two arrays 
are interlaced on a same surface or in a stacked config- 
uration (multi-layer). A preferred embodiment, shown in 
Fig. 8 comprises a microstrip patch array for Tx and a 
microstrip patch array for Rx located on a same surface. 
The antenna feed shown in Fig. 8, has different transmit 
and receive characteristics and amplifiers used there- so 
with are designed to compensate for these differences. 
Alternatively, other compensation is provided. 
[0048] Alternatively, as shown in Fig. 9, a same an- 
tenna element used within a transmit array is designed 
to operate at both Tx and Rx frequency bands. In a pre- 55 
ferred embodiment, a microstrip patch array having a 
3-point feed for providing isolation between Tx and Rx 
frequency bands is employed. The microstrip patches 



are designed to resonate at two frequency bands where 
orthogonal polarisation is imposed. 
[0049] Referring to Fig. 10, a single element is used 
for Rx and is disposed central to the tx feed array. The 
single element requires a single feed with a single low 
noise amplifier within its path. A preferred embodiment 
is a dielectric rod antenna for Rx. An alternative embod- 
iment, shown in Fig. 1 1 , uses a travelling wave antenna 
in place of the dielectric rod. The travelling wave anten- 
na is provided with phase delay lines (not shown) con- 
necting radiating segments 100. 
[0050] Referring to Fig. 12, a combination of the an- 
tennas shown in Figs. 8 and 10 is presented. The an- 
tenna elements are formed using different technologies. 
A preferred embodiment is a primary radiator in the form 
of a dielectric rod with ancillary radiators in the form of 
microstrip patches to enhance radiation of the primary 
radiator. A variation of this embodiment employs ancil- 
lary radiators in the form of low gain dielectric radiating 
elements. 

[0051] It is apparent to those of skill in the art that a 
choice between above noted approaches depends up- 
on frequency proximity between Tx and Rx bands. It is 
of note that an ability to optimise both Rx and Tx bands 
with the above integrated Tx/Rx configurations is 
achievable because separate arrays are utilised for 
each frequency band. 

[0052] Several advantages to the antenna feed ac- 
cording to the invention exist. As amplifier costs are dif- 
ferent than with a horn fed reflector antenna, applica- 
tions exist where cost benefits exist using an array feed. 
Since combiners and large amplifiers suffer reduction in 
efficiency at high frequencies, the disclosed array feed 
provides improved efficiency at higher frequencies. The 
feed array is substantially flat allowing forcollapsible op- 
eration of the reflector antenna for portable operations. 
[0053] When used as a replacement for a horn, am- 
plifiers within the feed network for the reflector feed are 
obviated. The amplified signal for provision to the horn 
is provided to the irregularly spaced array of radiating 
elements. Attenuators and other passive devices are 
used, when necessary, to reduce signal amplitude for 
provision to radiating elements disposed along outer 
rings. 



Claims 

1 . A feed for a reflector antenna comprising a reflector, 
the feed comprising: 

a substrate; 

a plurality of radiating elements each compris- 
ing at least a radiator, the radiating elements 
forming a first radiator disposed on the sub- 
strate for performing one of radiating a first sig- 
nal toward the reflector and receiving a first sig- 
nal from the reflector, and a group of radiating 
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elements disposed on the substrate along a 
substantially closed curved path, each radiator 
within the group for performing one of radiating 
second signals toward the reflector and receiv- 
ing second signals from the reflector; 5 



signal and for radiating the second signal in de- 
pendence upon the same signal toward the reflec- 
tor, the first and second signals for substantially 
combining and reflecting to produce a reflected ra- 
diated signal. 



wherein the radiating elements are disposed on the 
substrate in a pattern other than a regularly spaced 
rectangular array and other than a regularly spaced 
circular array, to 
wherein the pattern precludes formation of a regu- 
larly spaced array through placement of one or 
more further radiating elements and the first signal 
and the second signals are for substantially com- 
bining to produce a signal. is 



6. A feed for a reflector antenna according to claim 1 
wherein the first radiator is for receiving the first sig- 
nal reflected by the reflector and for providing the 
received first signal to a radiating element feed and 
each radiator in the group of radiators is for receiv- 
ing a second signal reflected by the reflector and for 
providing the received second signal to radiating el- 
ement feeds, the first and second signals for sub- 
stantially combining to produce a received signal. 



2. A feed for a reflector antenna according to claim 1 
wherein the irregularly spaced radiating elements 
preclude formation of a regularly spaced rectangu- 
lar array through placement of one or more further 
radiating elements wherein a regularly spaced rec- 
tangular array is an array of radiating elements cen- 
tred at each crossing of equally spaced orthogonal 
lines forming a grid, and precludes formation of a 
regularly spaced circular array through placement 
of one or more further radiating elements wherein 
a regularly spaced circular array is an array of radi- 
ating elements centred at each crossing of equally 
spaced concentric circles and lines passing through 
a centre of curvature of the circles and spaced from 
adjacent lines by equal angles. 

3. A feed for a reflector antenna according to claim 1 
wherein the irregularly spaced radiating elements 
preclude formation of a regularly spaced rectangu- 
lar array through placement of one or more further 
radiating elements wherein a regularly spaced rec- 
tangular array is an array of radiating elements lo- 
cated at each crossing of equally spaced orthogo- 
nal lines forming a grid, 

4. A feed for a reflector antenna according to claim 1 
wherein the irregularly spaced radiating element 
placements precludes formation of a regularly 
spaced circular array through placement of one or 
more further radiating elements wherein a regularly 
spaced circular array is an array of radiating ele- 
ments centred at each crossing of equally spaced 
concentric circles and lines passing through a cen- 
tre of curvature of the circles and spaced from ad- 
jacent lines by equal angles. 

5. A feed for a reflector antenna according to claim 1 
wherein the first radiator is for receiving a first radi- 
ator signal and radiating the first signal in depend- 
ence upon the received signal toward the reflector 
and each radiator in the group of radiators is for re- 
ceiving a same signal other than the first radiator 



7. A feed for a reflector antenna according to claim 1 
wherein the first radiator is for receiving a first radi- 
ator signal and radiating the first signal in depend- 

20 ence upon the received signal toward the reflector 
and each radiator in the group of radiators is for re- 
ceiving a same signal other than the first radiator 
signal and for radiating the second signal in de- 
pendence upon the same signal toward the reflec- 
ts tor, the first and second signals for substantially 
combining and reflecting to produce a reflected ra- 
diated signal and wherein the plurality of radiating 
elements forms another group of radiating elements 
each comprising at least a radiator for receiving an- 
30 other signal reflected by the reflector and for pro- 
viding the received another signal to radiating ele- 
ment feeds to form a received signal. 

8. A feed for a reflector antenna according to claim 1 
35 wherein the radiating elements are microstrip 

patches. 

9. A feed for a reflector antenna according to claim 1 
wherein the radiators are radiating element edges. 

40 

10. A feed for a reflector antenna according to claim 1 
wherein the radiators comprise slots formed within 
the ground plane of the substrate and having a plu- 
rality of sides wherein electromagnetic radiation 

45 across opposing sides of the slot are radiated. 

11 . A feed for a reflector antenna according to claim 1 
further comprising an amplifier for amplifying a sig- 
nal provided thereto, the amplifier coupled to the 

50 first radiating element for amplifying a signal provid- 
ed thereto relative to a signal provided to radiators 
within the group of radiating elements. 

12. A feed for a reflector antenna according to claim 1 
55 further comprising an amplifier coupled to a plurality 

of radiating elements within the group of radiating 
elements. 
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13. A feed for a reflector antenna as defined in claim 1 
further comprising: 

at least an amplifier; 

a further group of radiating elements each com- 
prising a radiator, each radiating element within 
the further group coupled to an amplifier from 
the at least an amplifier and each radiator for 
performing one of radiating further signals to- 
ward the reflector and 

receiving further signals from the reflector, 
wherein the further signals are amplified differ- 
ently from further signals provided to the group 
of radiating elements. 

14. A feed for a reflector antenna as defined in claim 1 
further comprising: 

at least one attenuator; 

a further group of radiating elements each com- 
prising a radiator, each radiating element within 
a group coupled to an attenuator from the at 
least an attenuator and each radiator for receiv- 
ing signals attenuated by the attenuator and ra- 
diating said signals toward the reflector. 

15. A feed for a reflector antenna according to claim 1 
further comprising an attenuator coupled to a plu- 
rality of radiating elements within the group of radi- 
ating elements. 

16. A reflector antenna comprising 

a reflector; 

a feed having a phase centre disposed sub- 
stantially at a focal point of the reflector and di- 
rected thereto, the feed comprising: 

an irregularly spaced array of radiating el- 
ements precluding formation of one of a 
regularly spaced rectangular array through 
placement of one or more further radiating 
elements wherein a regularly spaced rec- 
tangular array is an array of radiating ele- 
ments centred at each crossing of equally 
spaced orthogonal lines forming a grid, and 
a regularly spaced circular array through 
placement of one or more further radiating 
elements wherein a regularly spaced rec- 
tangular array is an array of radiating ele- 
ments centred at each crossing of equally 
spaced concentric circles and lines pass- 
ing through a centre of curvature of the cir- 
cles and spaced from adjacent lines by 
equal angles, each radiating element com- 
prising a radiator arranged along at least a 
substantially closed curved path about at 
least a central radiator proximate the 



phase centre, each radiator within a path 
for performing one of receiving a signal 
from the reflector and radiating a signal to- 
ward the reflector; 

5 

wherein the signals are for combining to form a 
feed signal. 

17. A reflector antenna according to claim 16 wherein 
10 the irregularly spaced radiating elements preclude 
formation of a regularly spaced rectangular array 
through placement of one or more further radiating 
elements wherein a regularly spaced rectangular 
array is an array of radiating elements centred at 
15 each crossing of equally spaced orthogonal lines 
forming a grid, and precludes formation of a regu- 
larly spaced circular array through placement of one 
or more further radiating elements wherein a regu- 
larly spaced rectangular array is an array of radiat- 
20 ing elements centred at each crossing of equally 
spaced concentric circles and lines passing through 
a centre of curvature of the circles and spaced from 
adjacent lines by equal angles. 

25 18. A reflector antenna according to claim 16 wherein 
the irregularly spaced radiating elements preclude 
formation of a regularly spaced rectangular array 
through placement of one or more further radiating 
elements wherein a regularly spaced array is an ar- 

30 ray of radiating elements located at each crossing 
of equally spaced orthogonal lines forming a grid. 



19. A reflector antenna according to claim 16 wherein 
the irregularly spaced radiating element place- 
ments precludes formation of a regularly spaced cir- 
cular array through placement of one or more fur- 
ther radiating elements wherein a regularly spaced 
array is an array of radiating elements centred at 
each crossing of equally spaced concentric circles 
and lines passing through a centre of curvature of 
the circles and spaced from adjacent lines by equal 
angles. 
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20. A reflector antenna according to claim 16 wherein 
the first radiator is for receiving a first radiator signal 
and radiating the first signal in dependence upon 
the received signal toward the reflector and each 
radiator in the group of radiators is for receiving a 
same signal other than the first radiator signal and 
for radiating the second signal in dependence upon 
the same signal toward the reflector, the first and 
second signals for substantially combining and re- 
flecting to produce a reflected radiated signal. 



55 21. A reflector antenna according to claim 16 wherein 
the first radiator is for receiving the first signal re- 
flected by the reflector and for providing the re- 
ceived first signal to a radiating element feed and 
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each radiator in the group of radiators is for receiv- 
ing a second signal reflected by the reflector and for 
providing the received second signal to radiating el- 
ement feeds, the first and second signals for sub- 
stantially combining to produce a received signal. 

22. A reflector antenna according to claim 16 wherein 
the first radiator is for receiving a first radiator signal 
and radiating the first signal in dependence upon 
the received signal toward the reflector and each 
radiator in the group of radiators is for receiving a 
same signal other than the first radiator signal and 
for radiating the second signal in dependence upon 
the same signal toward the reflector, the first and 
second signals for substantially combining and re- 
flecting to produce a reflected radiated signal and 
wherein the plurality of radiating elements forms an- 
other group of radiating elements each comprising 
at least a radiator for receiving another signal re- 
flected by the reflector and for providing the re- 
ceived another signal to radiating element feeds to 
form a received signal. 

23. A reflector antenna according to claim 16 wherein 
the radiating elements are microstrip patches. 

24. A reflector antenna according to claim 16 wherein 
the radiators are radiating element edges. 

25. A reflector antenna according to claim 16 wherein 
the radiators comprise slots formed within the 
ground plane of the substrate and having a plurality 
of sides wherein electromagnetic radiation across 
opposing sides of the slot are radiated. 

26. A reflector antenna according to claim 16 further 
comprising an amplifier coupled to at least a radiat- 
ing element from the array of irregularly spaced ra- 
diating elements for amplifying a signal provided 
thereto so that it is amplified relative to a signal pro- 
vided to another radiating element. 

27. A method of designing a feed for a reflector antenna 
comprising the steps of: 

providing desired field distribution and polarisa- 
tion; 

dividing the desired field into a plurality of com- 
ponent fields; and, 

for each component field, determining radiator 
locations for a group of radiators and a signal 
strength for radiating from each radiator in the 
group of radiators to substantially produce the 
associated component field at the reflector 

wherein a combination of component fields at the 
reflector results substantially in the desired field dis- 
tribution and polarisation. 



28. A method of designing a feed for a reflector antenna 
as defined in claim 27 wherein the radiators are 
microstrip patch edges. 

5 29. A method of designing a feed for a reflector antenna 
as defined in claim 27 further comprising the steps 
of: 

selecting cross sections of the field distribution, 
the cross section of a three-dimensional field 
distribution and taken along a plane parallel to 
a ground field distribution; and, 
associating a component field with a selected 
cross section. 

30. A method of designing a feed for a reflector antenna 
as defined in claim 29 wherein the step of selecting 
cross sections of the field distribution is performed 
in dependence upon predetermined levels of power 
within the field distribution. 



Patentanspruche 

1 . Speiseanordnung fur eine Reflektorantenne mit ei- 
nem Reflektor, die Speiseanordnung beinhaltend: 

ein Substrat; 

eine Mehrzahl von Strahlungselementen, von 
welchen jedes mindestens einen Strahler be- 
inhaltet, wobei die Strahlungselemente einen 
ersten, auf dem Substrat angeordneten Strah- 
ler zum Aussenden eines ersten Signals zu ei- 
nem Reflektor oder zum Empfangen eines er- 
sten Signals vom Reflektor bilden, wobei eine 
Gruppe von Strahlungselementen auf dem 
Substrat entlang einem im wesentlichen ge- 
schlossenen gekrummten Weg angeordnet ist, 
und wobei jeder Strahler der Gruppe zum Aus- 
senden von zweiten Signalen zum Reflektor 
oder zum Empfangen von zweiten Signalen 
vom Reflektor ausgebildet ist; 

wobei die Strahlungselemente in einem Muster auf 
dem Substrat angeordnet sind und dieses Muster 
nicht einer rechtwinkligen Anordnung mit gleich- 
massigen Abstanden und nicht einer kreisformigen 
Anordnung mit gleichmassigen Abstanden ent- 
spricht, 

wobei sich das Muster von einer Anordnung mit 
gleichmassigen Abstanden durch Anwesenheit ei- 
nes oder mehrerer zusatzlicher Strahlungselemen- 
te unterscheidet, und wobei das erste Signal und 
die zweiten Signale im wesentlichen zur Erzeugung 
eines Signals kombinierbar sind. 

2. Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1 , wobei sich die ungleichmassig 
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angeordneten Strahlungselemente von einer recht- 
winkligen Anordnung mit gleichmassigen Abstan- 
den durch Anwesenheit eines oder mehrerer weite- 
rer Strahlungselemente unterscheidet, wobei eine 
rechtwinklige Anordnung mit gleichmassigen Ab- 
standen eine Anordnung von Strahlungselementen 
ist, in welcher Strahlungselemente an jeder Uber- 
schneidung von aquidistanten, ein Gitter formen- 
den, senkrecht aufeinander stehenden Linien zen- 
triert angeordnet sind, und wobei sich die in gleich- 
massigen Abstanden angeordneten Strahlungsele- 
mente von einer kreisformige Anordnung mit gleich- 
massigen Abstanden durch Anwesenheit eines 
oder mehrerer weiterer Strahlungselementen un- 
terscheidet, wobei eine kreisformige Anordnung mit 
gleichmassigen Abstanden eine Anordnung von 
Strahlungselementen ist, in welcher Strahlungsele- 
mente an jeder Uberschneidung von aquidistant 
angeordneten konzentrischen Kreisen und von Li- 
nien zentriert angeordnet sind, welche Linien durch 
einen Krummungsmittelpunkt der Kreise fuhren und 
unter gleichen Winkeln von benachbarten Linien 
beabstandet angeordnet sind. 

Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1 , wobei die ungleichmassig ange- 
ordneten Strahlungselemente sich von einer recht- 
winkligen Anordnung mit gleichmassigen Abstan- 
den durch Anwesenheit eines oder mehrerer weite- 
rer Strahlungselemente unterscheiden, wobei eine 
rechtwinklige Anordnung mit gleichmassigen Ab- 
standen eine Anordnung von Strahlungselementen 
ist, in welcher Strahlungselemente an jeder Uber- 
schneidung von aquidistanten, ein Gitter formen- 
den, senkrecht aufeinander stehenden Linien, zen- 
triert angeordnet sind. 

Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1 , wobei sich die ungleichmassig 
angeordneten Strahlungselemente von einer kreis- 
formigen Anordnung mit gleichmassigen Abstan- 
den durch Anwesenheit eines oder mehrerer weite- 
rer Strahlungselemente unterscheiden, wobei eine 
kreisformige Anordnung mit gleichmassigen Ab- 
standen eine Anordnung von Strahlungselementen 
ist, in welcher Strahlungselemente an jeder Uber- 
schneidung von aquidistant angeordneten konzen- 
trischen Kreisen und von Linien zentriert angeord- 
net sind, welche Linien durch einen Krummungs- 
mittelpunkt der Kreise fuhren und unter gleichen 
Winkeln von benachbarten Linien beabstandet an- 
geordnet sind. 

Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1 , wobei der erste Strahler zum 
Empfangen eines ersten Strahlersignals und zum 
Aussenden des ersten Signals in Abhangigkeit des 
empfangenen Signals zum Reflektor ausgebildet 



ist, und wobei jeder Strahler in der Gruppe von 
Strahlern zum Empfangen eines gleichen, vom er- 
sten Strahlersignal verschiedenen Signals und zum 
Aussenden des zweiten Signals in Abhangigkeit 
5 des gleichen Signals zum Reflektor ausgebildet ist, 
und wobei das erste Signal und die zweiten Signale 
im wesentlichen zur Erzeugung eines reflektierten 
ausgesandten Signals kombinierbar und reflektier- 
barsind. 

10 

6. Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1, wobei der erste Strahler zum 
Empfangen des ersten vom Reflektor reflektierten 
Signals und zum Versehen einer Speisung eines 

is Strahlungselements mit dem ersten empfangenen 
Signal ausgebildet ist, und wobei jeder Strahler in 
der Gruppe von Strahlern zum Empfangen eines 
vom Reflektor reflektierten zweiten Signals und 
zum Versehen von Speisungen von Strahlungsele- 

20 menten mit dem empfangenen zweiten Signal aus- 
gebildet ist, und wobei das erste und die zweiten 
Signale im wesentlichen zum Erzeugen eines emp- 
fangenen Signals kombinierbar sind. 

25 7. Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1 , wobei der erste Strahler zum 
Empfangen eines ersten Strahlersignals und zum 
Aussenden des ersten Signals in Abhangigkeit des 
empfangenen Signals zum Reflektor ausgebildet 

30 ist, und wobei jeder Strahler in der Gruppe von 
Strahlern zum Empfangen eines gleichen, vom er- 
sten Strahlersignal verschiedenen Signals und zum 
Aussenden des zweiten Signals in Abhangigkeit 
des gleichen Signals zum Reflektor ausgebildet ist, 

35 wobei das erste Signal und die zweiten Signale im 
wesentlichen zur Erzeugung eines reflektierten 
ausgesandten Signals kombinierbar und reflektier- 
bar sind, und wobei die Mehrzahl der Strahlungs- 
elemente eine weitere Gruppe von Strahlungsele- 

40 menten bilden, welche mindestens einen Strahler 
zum Empfangen eines weiteren vom Reflektor re- 
flektierten Signals und zum Versehen von Speisun- 
gen von Strahlungselementen mit diesem weiteren 
Signal zur Bildung eines empfangenen Signals be- 

45 inhalten. 

8. Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1, wobei die Strahlungselemente 
Mikrostreifenleiter sind. 

50 

9. Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1 , wobei die Strahler Kanten von 
Strahlungselementen sind. 

55 10. Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1, wobei die Strahler Rillen in der 
Grundebene des Substrates beinhalten und eine 
Mehrzahl von Seiten aufweisen in welchen elektro- 
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21 

magnetische Strahlung uber gegeniiberliegende 
Seiten der Rillen abgestrahlt wird. 

11. Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1 beinhaltendeinen Verstarker zum 5 
Verstarken eines zugeftihrten Signals, wobei der 
Verstarker mit dem ersten Strahlungselement zum 
Verstarken eines zugeftihrten Signals relativ zu ei- 
nem Signal eines Strahlers in der Gruppe von 
Strahlungselementen gekoppelt ist. 10 

12. Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1 beinhaltend einen Verstarker, 
welcher mit einer Mehrzahl von Strahlungselemen- 
ten aus der Gruppe von Strahlungselementen ge- « 
koppelt ist. 

13. Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1 weiter beinhaltend: 

20 

mindestens einen Verstarker; 
eine weitere Gruppe von Strahlungselementen 
mit je einem Strahler, wobei jedes Strahlungs- 
element in der weiteren Gruppe von Strah- 
lungselementen mit einem der mindestens ei- 25 
nen Verstarker gekoppelt ist und jeder Strahler 
zum Erzeugen von weiteren ausgesandten Si- 
gnalen zum Reflektor oder zum Empfangen 
weiterer Signale vom Reflektor ausgebildet ist, 
und wobei die weiteren Signale und weitere Si- 30 
gnale fur die Gruppe von Strahlungselementen 
unterschiedlich verstarkt werden. 

14. Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1 weiter beinhaltend: 35 

mindestens ein Dampfungsgiied; 
eine weitere Gruppe von Strahlungselementen 
mit je einem Strahler, wobei jedes Strahlungs- 
element innerhalb einer Gruppe mit dem bzw. *o 
einem Dampfungsgiied gekoppelt ist und jeder 
Strahler zum Empfangen von vom Dampfungs- 
giied abgeschwachten Signalen und zum Aus- 
senden der Signale zum Reflektor ausgebildet 
ist. 45 

15. Speiseanordnung fur eine Reflektorantenne ge- 
mass Anspruch 1 , weiter beinhaltend mindestens 
ein Dampfungsgiied, welches mit einer Mehrzahl 
von Strahlungselementen innerhalb der Gruppe so 
von Strahlungselementen gekoppelt ist. 

16. Eine Reflektorantenne beinhaltend 
einen Reflektor; 

eine Speiseanordnung mit einem im wesentlichen 55 
in einem Fokus des Reflektors angeordneten und 
auf diesen gerichteten Phasenzentrum, die Speise- 
anordnung beinhaltend: 



eine Anordnung von Strahlungselementen mit 
ungleichmassigen Abstanden, die sich von ei- 
ner rechtwinklige Anordnung mit gleichmassi- 
gen Abstanden durch Anwesenheit eines oder 
mehrerer weiterer Strahlungselemente unter- 
scheidet, 

wobei eine rechtwinklige Anordnung mit gleichmas- 
sigen Abstanden eine Anordnung von Strahlungs- 
elementen ist, in welcher Strahlungselemente an 
jeder Uberschneidung von aquidistanten, ein Gitter 
formende, senkrecht aufeinander stehenden Lini- 
en, zentriert angeordnet sind, und die sich von einer 
kreisformigen Anordnung mit gleichmassigen Ab- 
standen durch Anwesenheit eines oder mehrerer 
weiterer Strahlungselemente unterscheidet, wobei 
eine kreisformige Anordnung mit gleichmassigen 
Abstanden eine Anordnung von Strahlungselemen- 
ten ist, in welcher Strahlungselemente an jeder 
Uberschneidung von aquidistant angeordneten 
konzentrischen Kreisen und von Linien zentriert an- 
geordnet sind, welche Linien durch ein Kriim- 
mungsmittelpunktder Kreisefuhren und unter glei- 
chen Winkeln von benachbarten Linien beabstan- 
det angeordnet sind, wobei jedes Strahlungsele- 
ment einen Strahler beinhaltet welcher entlang min- 
destens einem im wesentlichen geschlossenen ge- 
krummten, mindestens einen zentralen Strahler im 
Bereich des Phasenzentrums umschliessenden 
Weg angeordnet ist, wobei jeder Strahler eines We- 
ges zum Empfangen eines Signals vom Reflektor 
oder zum Aussenden eines Signals zum Reflektor 
ausgebildet ist, und wobei die Signale zur Bildung 
eines Ruckfuhrungsignals kombinierbar sind. 

17. Eine Reflektorantenne gemass Anspruch 1 6, wobei 
die Strahlungselemente in ungleichmassigen Ab- 
standen sich von einer rechtwinkligen Anordnung 
mit gleichmassigen Abstanden durch Anwesenheit 
eines oder mehrerer weiterer Strahlungselemente 
unterscheidet, wobei eine rechtwinklige Anordnung 
mit gleichmassigen Abstanden eine Anordnung von 
Strahlungselementen ist, in welcher Strahlungsele- 
mente an jeder Uberschneidung von aquidistanten, 
ein Gitterformende, senkrecht aufeinander stehen- 
den Linien, zentriert angeordnet sind, und wobei 
sich die Strahlungselemente von einer kreisformige 
Anordnung mit gleichmassigen Abstanden durch 
Anwesenheit eines oder mehrerer weiterer Strah- 
lungselemente unterscheiden, wobei eine kreisfor- 
mige Anordnung mit gleichmassigen Abstanden ei- 
ne Anordnung von Strahlungselementen ist, in wel- 
cher Strahlungselemente an jeder Uberschneidung 
von aquidistant angeordneten, konzentrischen 
Kreisen und von Linien zentriert angeordnet sind, 
welche Linien durch ein Krummungsmittelpunkt der 
Kreise fuhren und unter gleichen Winkeln von be- 
nachbarten Linien beabstandet angeordnet sind. 
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18. Eine Reflektorantenne gemass Anspruch 1 6, wobei 
sich die Strahlungselemente in ungleichmassigen 
Abstanden von einer rechtwinklige Anordnung mit 
gleichmassigen Abstanden durch Anwesenheit ei- 
nes Oder mehrerer weiterer Strahlungselemente 
unterscheiden, wobei eine rechtwinklige Anord- 
nung mit gleichmassigen Abstanden eine Anord- 
nung von Strahlungselementen ist, in welcher 
Strahlungselemente an jeder Uberschneidung von 
aquidistanten, ein Gitter formende, senkrecht auf- 
einander stehenden Linien, zentriert angeordnet 
sind. 

19. Reflektorantenne gemass Anspruch 1 6, wobei sich 
die Strahlungselemente mit ungleichmassigen Ab- 
standen von einer kreisformigen Anordnung mit 
gleichmassigen Abstanden durch Anwesenheit ei- 
nes Oder mehrerer weiterer Strahlungselemente 
unterscheiden, wobei eine kreisformige Anordnung 
mit gleichmassigen Abstanden eine Anordnung von 
Strahlungselementen ist, in welcher Strahlungsele- 
mente an jeder Uberschneidung von aquidistant 
angeordneten konzentrischen Kreisen und von Li- 
nien zentriert angeordnet sind, welche Linien durch 
einen Krummungsmittelpunkt der Kreise fiihren und 
unter gleichen Winkeln von benachbarten Linien 
beabstandet angeordnet sind. 

20. Reflektorantenne gemass Anspruch 16, wobei der 
erste Strahlerzum Empfangen eines ersten Strah- 
lersignals und zum Aussenden des ersten Signals 
in Abhangigkeitdes empfangenen Signals zum Re- 
flektor ausgebildet ist, und wobei jeder Strahler in 
der Gruppe von Strahlern zum Empfangen eines 
gleichen, vom ersten Strahlersignal verschiedenen 
Signals und zum Aussenden des zweiten Signals 
in Abhangigkeitdes gleichen Signals zum Reflektor 
ausgebildet ist, und wobei das erste Signal und die 
zweiten Signale im wesentlichen zur Erzeugung ei- 
nes reflektierten ausgesandten Signals kombinier- 
bar und reflektierbar sind. 

21. Reflektorantenne gemass Anspruch 16, wobei der 
erste Strahlerzum Empfangen des ersten vom Re- 
flektor reflektierten Signals und zum Versehen einer 
Speisung eines Strahlungselements mit dem ersten 
empfangenen Signal ausgebildet ist, und wobei je- 
der Strahler in der Gruppe von Strahlern zum Emp- 
fangen eines vom Reflektor reflektierten zweiten Si- 
gnals und zum Versehen von Speisungen von 
Strahlungselementen mit dem empfangenen zwei- 
ten Signal ausgebildet ist, und wobei das erste und 
die zweiten Signale im wesentlichen zur Erzeugung 
eines reflektierten ausgesandten Signals kombi- 
nierbar sind. 

22. Reflektorantenne gemass Anspruch 16, wobei der 
erste Strahler zum Empfangen eines ersten Strah- 



lersignals und zum Aussenden des ersten Signals 
in Abhangigkeit des empfangenen Signals zum Re- 
flektor ausgebildet ist, und wobei jeder Strahler in 
der Gruppe von Strahlern zum Empfangen eines 

5 gleichen, vom ersten Strahlersignal verschiedenen 
Signals und zum Aussenden des zweiten Signals 
in Abhangigkeit desselben Signals zum Reflektor 
ausgebildet ist, und wobei das erste Signal und die 
zweiten Signale im wesentlichen zur Erzeugung ei- 

10 nes reflektierten ausgesandten Signals kombinier- 
bar und reflektierbar sind, und wobei die Mehrzahl 
der Strahlungselemente eine weitere Gruppe von 
Strahlungselementen bildet, welche mindestens ei- 
nen Strahler zum Empfangen eines weiteren vom 

15 Reflektor reflektierten Signals beinhaltet, mit wel- 
chem Speisungen von Strahlungselemente zur Bil- 
dung eines empfangenen Signals versehbar sind. 

23. Reflektorantenne gemass Anspruch 16, wobei die 
20 Strahlungselemente Mikrostreifenleiter sind. 

24. Reflektorantenne gemass Anspruch 16, wobei die 
Strahler Kanten von Strahlungselementen sind. 

25 25. Reflektorantenne gemass Anspruch 16, wobei die 
Strahler Rillen in der Grundebene des Substrates 
beinhalten und eine Mehrzahl von Seiten aufweisen 
in welchen elektromagnetische Strahlung uber ge- 
geniiberliegende Seiten der Rillen abgestrahlt wird. 

30 

26. Reflektorantenne gemass Anspruch 1 6 weiter be- 
inhaltend einen Verstarker, der mindestens mit ei- 
nem Strahlungselement der Anordnung von un- 
gleichmassig beabstandeten Strahlungselementen 
35 zum Verstarken eines zugefiihrten Signals gekop- 
pelt ist, derart dass das Signal relativ zu einem ei- 
nem anderen Strahlungselement zugefiihrten Si- 
gnal verstarkt wird. 

40 27. Ein Verfahren zum Gestalten einer Speiseanord- 
nung fur eine Reflektorantenne beinhaltend folgen- 
de Schritte: 

Zur Verfugung Stellen gewunschter Feldvertei- 

45 lung und Polarisation; 

Unterteilung der gewunschten Felder in eine 
Mehrzahl von Teilfeldern; und, fur jedes Teil- 
feld, Bestimmung von Strahlerpositionen fur ei- 
ne Gruppe von Strahlern und eine Signalstarke 

50 fur die Strahlung jedes Strahlers aus der Grup- 

pe von Strahlern, so dass im wesentlichen das 
zugeordneteTeilfeld beim Reflektor ermittelbar 
ist, 

55 wobei eine Kombination von Teilfeldern beim Re- 
flektor im wesentlichen zu der gewunschten Feld- 
verteilung und Polarisation fuhrt. 
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28. Ein Verfahren zum Gestalten einer Speiseanord- 
nung fur eine Reflektorantenne gemass Anspruch 
27, wobei die Strahler Kanten von Mikrostreifenlei- 
tern sind. 

29. Ein Verfahren zum Gestalten einer Speiseanord- 
nung fur eine Reflektorantenne gemass Anspruch 
27, weiter beinhaltend folgende Schritte: 

Auswahi von Querschnitten von Feldverteilun- 
gen, welche Querschnitte einer dreidimensio- 
nalen Feldverteilung sind und entlang einer 
Ebene parallel einer Basis-Feldverteilung an- 
gesetztwerden; und Zuordnen einesTeilfeldes 
zu einem ausgewahlten Querschnitt. 

30. Ein Verfahren zum Gestalten einer Speiseanord- 
nung fur eine Reflektorantenne gemass Anspruch 
29, worin derSchrittzur Auswahi eines Querschnit- 
tes einer Feldverteilung in Abhangigkeitvon vorbe- 
stimmten Energie-Niveaux innerhalb der Feldver- 
teilung durchgefuhrt wird. 



Revendications 

1 . Alimentation pour une antenne a reflecteur compre- 
nant un reflecteur, ('alimentation comprenant : 

un substrat ; 

une pluralite d'elements rayonnants compre- 
nant chacun au moins un radiateur, les ele- 
ments rayonnants formant un premier radiateur 
dispose sur le substrat pour effectuer Tun du 
rayonnement d'un premier signal vers le reflec- 
teur et de la reception d'un premier signal du 
reflecteur, et un groupe d'elements rayonnants 
dispose sur le substrat le long d'un trajet incur- 
ve sensiblementferme, chaque radiateur dans 
le groupe etant destine a effectuer I'un du 
rayonnement de deuxiemes signaux vers le re- 
flecteur et de la reception de deuxiemes si- 
gnaux du reflecteur ; 

dans laquelle les elements rayonnants sont 
disposes sur le substrat en une configuration ditfe- 
rente d'un reseau rectangulaire regulierement es- 
pace et differente d'un reseau circulaire reguliere- 
ment espace, dans laquelle la configuration empe- 
che la formation d'un reseau regulidrement espace 
par la mise en place d'un ou de plusieurs elements 
rayonnants supplementaires et le premier signal et 
les deuxiemes signaux sont destines a etre, en 
grande partie, combines afin de produire un signal. 

2. Alimentation pour une antenne a reflecteur selon la 
revendication 1, dans laquelle les elements rayon- 
nants irregulierement espaces empechent la for- 



mation d'un reseau rectangulaire regulierement es- 
pace par la mise en place d'un ou de plusieurs ele- 
ments rayonnants supplementaires, dans laquelle 
un reseau rectangulaire regulierement espac6 est 

s un reseau d'elements rayonnants centres a chaque 
intersection de droites orthogonales espacees de 
maniere egale formant une grille, et empechent la 
formation d'un reseau circulaire regulierement es- 
pace par la mise en place d'un ou de plusieurs ele- 

10 ments rayonnants supplementaires, dans laquelle 
un reseau circulaire regulierement espace est un 
reseau d'elements rayonnants centres a chaque in- 
tersection de cercles concentriques espaces de 
maniere egale et de droites passant par un centre 

15 de courbure des cercles et espacees des droites 
adjacentes d'angles egaux. 

3. Alimentation pour une antenne a reflecteur selon la 
revendication 1 , dans laquelle les elements rayon- 

20 nants espaces irregulierement empechent la for- 
mation d'un reseau rectangulaire regulierement es- 
pace par la mise en place d'un ou de plusieurs ele- 
ments rayonnants supplementaires, dans laquelle 
un reseau rectangulaire regulierement espace est 

25 un reseau d'elements rayonnants situes a chaque 
intersection de droites orthogonales espacees de 
maniere egale formant une grille. 

4. Alimentation pour une antenne a reflecteur selon la 
30 revendication 1, dans laquelle la mise en place 

d'elements rayonnants espaces irregulierement 
empeche la formation d'un reseau circulaire regu- 
lierement espace par la mise en place d'un ou de 
plusieurs elements rayonnants supplementaires, 

35 dans laquelle un reseau circulaire regulierement 
espace est un reseau d'elements rayonnants cen- 
tres a chaque intersection de cercles concentriques 
espaces de maniere egale et de droites passant par 
un centre de courbure des cercles et espacees des 

40 droites adjacentes d'angles egaux. 

5. Alimentation pour une antenne a reflecteur selon la 
revendication 1, dans laquelle le premier radiateur 
est destine a recevoir un premier signal de radiateur 

45 eta rayonnerle premier signal en fonction du signal 
regu vers le reflecteur et chaque radiateur dans le 
groupe de radiateurs est destine a recevoir un si- 
gnal identique different du premier signal de radia- 
teur et a rayonner le deuxieme signal en fonction 

50 du signal identique vers le reflecteur, les premier et 
deuxieme signaux etant destin6s, en grande partie, 
a etre combines et reflechis afin de produire un si- 
gnal rayonne reflechi. 

55 6. Alimentation pour une antenne a reflecteur selon la 
revendication 1, dans laquelle le premier radiateur 
est destine a recevoir le premier signal reflechi par 
le reflecteur et a fournir le premier signal recu a une 



14 



27 



EP 0 888 649 B1 



28 



alimentation d'un Element rayonnant et chaque ra- 
diateur dans le groupe de radiateurs est destine a 
recevoir un deuxieme signal reflechi par le reflec- 
teur et a fournir le deuxieme signal recu aux alimen- 
tations des elements rayonnants, les premier et 5 
deuxieme signaux etant destines, en grande partie, 
a etre combines afin de produire un signal recu. 

7. Alimentation pour une antenne a reflecteur selon la 
revendication 1 , dans laquelle le premier radiateur 10 
est destine a recevoir un premier signal de radiateur 

et a rayonner le premier signal en fonction du signal 
recu vers le reflecteur et chaque radiateur dans le 
groupe de radiateurs est destine a recevoir un si- 
gnal identique different du premier signal de radia- '5 
teur et a rayonner le deuxieme signal en fonction 
du signal identique vers le reflecteur, les premier et 
deuxieme signaux etant destines, en grande partie, 
a etre combines et reflechis afin de produire un si- 
gnal rayonne reflechi, et dans laquelle la pluralite 20 
d'elements rayonnants forme un autre groupe d'616- 
ments rayonnants comprenantchacun au moins un 
radiateur destine a recevoir un autre signal reflechi 
par le reflecteur et a fournir I'autre signal recu aux 
alimentations des elements rayonnants afin de for- 25 
mer un signal recu. 

8. Alimentation pour une antenne a reflecteur selon la 
revendication 1 , dans laquelle les elements rayon- 
nants sont des pastilles microbandes. 30 



au moins un amplificateur ; 
un groupe supplemental d'elements rayon- 
nants comprenant chacun un radiateur, chaque 
element rayonnant dans le groupe suppl6men- 
taire etant couple a un amplificateur parmi ledit 
au moins un amplificateur et chaque radiateur 
etant destine a effectuer Tun du rayonnement 
de signaux supplementaires vers le reflecteur 
et de la reception de signaux supplementaires 
du reflecteur, dans laquelle les signaux supple- 
mentaires sont amplifies differemment des si- 
gnaux supplementaires fournis au groupe 
d'elements rayonnants. 

14. Alimentation pour une antenne a reflecteur selon la 
revendication 1 , comprenant en outre : 

au moins un attenuateur ; 
un groupe supplemental d'elements rayon- 
nants comprenantchacun un radiateur, chaque 
element rayonnant dans un groupe etant cou- 
ple a un attenuateur parmi ledit au moins un 
attenuateur et chaque radiateur etant destine a 
recevoir des signaux attenues par I'attenuateur 
et a rayonner lesdits signaux vers I e reflecteur. 

15. Alimentation pour une antenne a reflecteur selon la 
revendication 1 , comprenant en outre un attenua- 
teur couple a une pluralite d'el6ments rayonnants 
dans le groupe d'elements rayonnants. 



9. Alimentation pour une antenne a reflecteur selon la 
revendication 1, dans laquelle les radiateurs sont 
des bords d'elements rayonnants. 

10. Alimentation pour une antenne a reflecteur selon la 
revendication 1 , dans laquelle les radiateurs com- 
prennent des fentes formees dans le plan de masse 
du substrat et comportant une pluralite de cotes, 
dans laquelle les rayonnements eiectromagneti- 
ques d'un cote a I'autre des cotes opposes de la 
fente sont rayonnes. 

1 1 . Alimentation pour une antenne a reflecteur selon la 
revendication 1 , comprenant en outre un amplifica- 
teur pour amplifier un signal qui lui est fourni, Pam- 
plificateur etant couple au premier element rayon- 
nant pour amplifier un signal qui lui est fourni par 
rapport a un signal fourni aux radiateurs dans le 
groupe d'elements rayonnants. 

12. Alimentation pour une antenne a reflecteur selon la 
revendication 1 , comprenant en outre un amplifica- 
teur couple a une pluralite d'elements rayonnants 
dans le groupe d'elements rayonnants. 

13. Alimentation pour une antenne a reflecteur selon la 
revendication 1 , comprenant en outre : 



16. Antenne a reflecteur comprenant : 
un reflecteur ; 

35 u ne alimentation comportant un centre de pha- 

se dispose sensiblement au niveau d'un foyer 
du reflecteur et dirigee vers celui-ci, ('alimenta- 
tion comprenant : 

40 un reseau irregulierement espac6 d'ele- 

ments rayonnants empechant la formation 
de I'un d'un reseau rectangulaire reguliere- 
ment espace par la mise en place d'un ou 
de plusieurs elements rayonnants suppie- 

45 mentaires, dans laquelle un r6seau rectan- 

gulaire regulierement espace est un re- 
seau d'elements rayonnants centres a cha- 
que intersection de droites orthogonales 
espacees de maniere egale formant une 

50 grille, et d'un reseau circulaire reguliere- 

ment espace par la mise en place d'un ou 
de plusieurs elements rayonnants supple- 
mentaires, dans laquelle un reseau rectan- 
gulaire regulierement espace est un re- 

55 seau d'elements rayonnants centres a cha- 

que intersection de cercles concentriques 
espaces de maniere egale et de droites 
passant par un centre de courbure des cer- 
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cles et espacees des droites adjacentes 
d'angles egaux, chaque element rayon- 
nant comprenant un radiateur agence le 
long d'au moins un trajet incurve sensible- 
ment ferme autour d'au moins un radiateur 
central a proximite du centre de phase, 
chaque radiateur dans un trajet etant des- 
tine a effectuer Tun de ia reception d'un si- 
gnal du reflecteur et du rayonnement d'un 
signal vers le reflecteur ; 

dans laquelle les signaux sont destines a etre 
combines afin de former un signal d'alimentation. 

17. Antenne a reflecteur selon la revendication 16, 
dans laquelle les elements rayonnants espaces ir- 
regulierement empechent la formation d'un reseau 
rectangulaire regulierement espace par la mise en 
place d'un ou de plusieurs elements rayonnants 
supplementaires, dans laquelle un reseau rectan- 
gulaire regulierement espace est un reseau d'ele- 
ments rayonnants centres a chaque intersection de 
droites orthogonales espacees de maniere egale 
formant une grille, et empechent la formation d'un 
reseau circulaire regulierement espace par la mise 
en place d'un ou de plusieurs elements rayonnants 
supplementaires, dans laquelle un reseau rectan- 
gulaire regulierement espace est un reseau d'ele- 
ments rayonnants centres a chaque intersection de 
cercles concentriques espaces de maniere egale et 
de droites passant par un centre de courbure des 
cercles et espacees des droites adjacentes d'an- 
gles egaux. 

18. Antenne a reflecteur selon la revendication 16, 
dans laquelle les elements rayonnants espaces ir- 
regulierement empdchent la formation d'un reseau 
rectangulaire regulierement espace par la mise en 
place d'un ou de plusieurs elements rayonnants 
supplementaires, dans laquelle un reseau regulie- 
rement espace est un reseau d'elements rayon- 
nants situes a chaque intersection de droites ortho- 
gonales espacees de maniere egale formant une 
grille. 

19. Antenne a reflecteur selon la revendication 16, 
dans laquelle la mise en place d'elements rayon- 
nants espaces irregulierement empeche la forma- 
tion d'un reseau circulaire regulierement espace 
par la mise en place d'un ou de plusieurs elements 
rayonnants supplementaires, dans laquelle un re- 
seau regulierement espace est un reseau d'ele- 
ments rayonnants centres a chaque intersection de 
cercles concentriques espaces de maniere egale et 
de droites passant par un centre de courbure des 
cercles et espacees des droites adjacentes d'an- 
gles egaux. 



20. Antenne a reflecteur selon la revendication 16, 
dans laquelle le premier radiateur est destine a re- 
cevoir un premier signal de radiateur et a rayonner 
le premier signal en fonction du signal regu vers le 

5 reflecteur et chaque radiateur dans le groupe de ra- 
diateurs est destine a recevoir un signal identique 
different du premier signal de radiateur et a rayon- 
ner le deuxieme signal en fonction du signal identi- 
que vers le reflecteur, les premier et deuxieme si- 

10 gnaux etant destines, en grande partie, a etre com- 
bines et reflechis afin de produire un signal rayonne 
reflechi. 

21. Antenne a reflecteur selon la revendication 16, 
15 dans laquelle le premier radiateur est destine a re- 
cevoir le premier signal reflechi par le reflecteur et 
a fournir le premier signal regu a une alimentation 
d'un element rayonnant et chaque radiateur dans 
le groupe de radiateurs est destine a recevoir un 

20 deuxieme signal reflechi par le reflecteur et a fournir 
le deuxieme signal recu aux alimentations des ele- 
ments rayonnants, les premier et deuxieme signaux 
etant destines, en grande partie, a etre combines 
afin de produire un signal regu. 

25 

22. Antenne a reflecteur selon la revendication 16, 
dans laquelle le premier radiateur est destine a re- 
cevoir un premier signal de radiateur et a rayonner 
le premier signal en fonction du signal regu vers le 

30 reflecteur et chaque radiateur dans le groupe de ra- 
diateurs est destine a recevoir un signal identique 
different du premier signal de radiateur et a rayon- 
ner le deuxieme signal en fonction du signal identi- 
que vers le reflecteur, les premier et deuxieme si- 

35 gnaux etant destines, en grande partie, a etre com- 
bines et reflechis afin de produire un signal rayonne 
reflechi, et dans laquelle la pluralite d'elements 
rayonnants forme un autre groupe d'elements 
rayonnants, comprenant chacun au moins un radia- 

40 teur destine a recevoir un autre signal reflechi par 
le reflecteur et a fournir Pautre signal regu aux ali- 
mentations des elements rayonnants afin de former 
un signal regu. 

45 23. Antenne a reflecteur selon la revendication 16, 
dans laquelle les elements rayonnants sont des 
pastilles microbandes. 

24. Antenne a reflecteur selon la revendication 16, 
50 dans laquelle les radiateurs sont des bords d'ele- 
ments rayonnants. 

25. Antenne a reflecteur selon la revendication 16, 
dans laquelle les radiateurs comprennent des fen- 

55 tes formees dans le plan de masse du substrat et 
comportant une pluralite de cdtes, dans laquelle les 
rayonnements electromagnetiques d'un cote a 
I'autre des cotes opposes de la fente sont rayonnes. 
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26. Antenne a reflecteur selon la revendication 16, 
comprenant en outre un amplificateur couple a au 
moins un element rayonnant du reseau d'elements 
rayonnants espaces irregulierement pour amplifier 

un signal qui lui est fourni de facon qu'il soit amplifie s 
par rapport a un signal fourni a un autre element 
rayonnant. 

27. Precede de conception d'une alimentation pour une 
antenne a reflecteur comprenant les etapes consis- 10 
tant a : 

realiser une distribution et une polarisation de 
champ souhaitees ; 

diviser le champ souhaite en une pluralite de 15 
champs constitutifs ; et 

pour chaque champ constitutif, determiner des 
emplacements de radiateur pour un groupe de 
radiateurs et une intensite de signal pour le 
rayonnement a partir de chaque radiateur dans 20 
le groupe de radiateurs afin de produire sensi- 
blement le champ constitutif associe au niveau 
du reflecteur ; 

dans lequel une combinaison de champs 25 
constitutifs au niveau du reflecteur resulte sensible- 
ment en la distribution et la polarisation de champ 
souhaitees. 

28. Precede de conception d'une alimentation pour une 30 
antenne a reflecteur selon la revendication 27, dans 
lequel les radiateurs sont des bords de pastilles mi- 
crobandes. 

29. Precede de conception d'une alimentation pour une 35 
antenne a reflecteur selon la revendication 27, com- 
prenant en outre les etapes consistant a : 

selectionner des sections de la distribution de 
champ, la section d'une distribution de champ 40 
tridimensionnelle etant prise le long d'un plan 
parallele a une distribution de champ de 
masse ; et 

associer un champ constitutif a une section se- 
lectionnee. 45 

30. Precede de conception d'une alimentation pour une 
antenne a reflecteur selon la revendication 29, dans 
lequel l'6tape de selection de sections de la distri- 
bution de champ est effectuee en fonction de ni- 50 
veaux de puissance predetermines dans la distri- 
bution de champ. 
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b)<fr = 30° 

Figure 13b Simulated array pattern, f= 14.25 GHz. 
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c)<J> = 60° 

Figure *3c Simulated array pattern, f = 14.25 GHz. 




d)4> = 90° 

Figure 13d : Simulated array pattern, f = 14.25 GHz. 
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APPENDIX B 




Figure I3ii: Measured return loss of passive Ku-band antenna array. 

Unclassified 

He Set Ugmd Cawrwuicctiow Rocwtii Cmtr ^ H.000 ©to 




a) f- 14.0 GHz 



Figure 1 3jj : Measured elevation patterns of passive Ku-band feed array. 
( H-plane, E-planc, 45°-plane) 
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b)f=»14.1 GHz 

Figure 1 3 kkdvfeasured elevation patterns of passive Ku-band feed array. 
( H-plane, E-plane, 45°-plane) 




c)f= 14.2 0Hz 

Figure 13 II : Measured elevation patterns of passive Ku-band antenna feed array. 
( H-plane, E-plane, 45°-pIane) 
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d)f=» 1425 GHz 

Figure n mm Measured elevation patterns of passive Ku-band antenna feed array. 
( H-piane, E-plane, 450-plane) 




e)f~14.3 GHz 

Figure 13mr Measured elevation patterns of passive Ku-band antenna feed axray. 
( H-plane, Emplane, — 45°-p]ane) 
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Unclosstfied 



ff»qt 14.400 CM* 




Of - 14.4 GHz 

Figure l3oo:Measured radiated patterns of passive Ku-band antenna feed array. 
( H-plane, E-plane, 45°-plane) 
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g)f«=» 14.5 GHz 

Figurel3pp : Measured elevation patterns of passive Ku-band feed array. 
<c H-plano, E-plane, 45°-plane) 
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Figure 13* : Measured E-plane pattern of the anay mounted in the heat sink, f=14.25 GHz. 
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Unclassified 

CwrwMwwstiaM l* r o o fcl > Centra 
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Figure I3ss : Measured E-plane pattern of the array mounted in the heat sink with absorber 
covering back side of antenna head, £=14.25 GHz. 
( without absorber, with absorber) 
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Figure I3tt : H-plane pattern of the anay mounted in the heat sinlc, f=14.25 GHz. 
(linear scale) 
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Figure I3uu : Measured H-planc pattern of prototype active integrated Ku-band feed array. 
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b) f « 14.25 GHz 

Figure I3w: Measured H-plaae pattern of prototype active integrated Ku-band feed array. 
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He Set Legend 
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Figure 13 ww; Measured H-piane pattern of prototype active integrated Ku-band feed anay. 
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Figure i3xx : Measured E-plane pattern of prototype active integrated Ku-band feed array. 
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b) f = 14.25 GHz 

Figure J3yy : Measured E-plane pattern of prototype active integrated Ku-band feed array. 




Azimuth 

c)f- 14.5 GHz 

Figure l3zi : Measured E-plane pattern of prototype active integrated Ku-band feed array. 
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